Health promotion (HP) is a relatively recent field that stems from, notably, public health, sociology, political science, psychology and education. This multidisciplinarity has contributed to HP's challenged institutionalization. Scholars have so far predominately explored HP's multidisciplinarity using anecdotal approaches, limiting our understanding of the breadth and interplay of the disciplines constituting HP research. The overall aim of this paper is to contribute to a better understanding of HP's multidisciplinarity using a bibliometric approach. We developed a three-pronged approach: (i) we examined the most cited journals within Health Promotion International; (ii) we asked an international panel of HP scholars (n ¼ 27) to vote on the journals most relevant to their work; (iii) we examined the most common words in article abstracts among journals which received the highest number of votes. We used multiple correspondence analyses to examine similarities between HPI references, scholars' votes and abstracts' words. We found evidence that HP research reached across numerous disciplines but segregated into distinct subgroups with conflicting perspectives. We found that HPI was the only journal that was identified as relevant by a majority (81% of participants). Multidisciplinarity is a key feature of HP. It can strengthen HP by enriching our understanding of health and social issues from a variety of perspectives, but it may also divide experts into disciplinary silos. This may ultimately weaken its institutional pathways and its contribution to public health. More academic venues and institutions should be developed to facilitate collaboration among HP scholars and practitioners.
INTRODUCTION
From its beginnings in the late 1970s, health promotion (HP) has convened scholars and practitioners from a wide range of disciplinary backgrounds, namely health education, psychology, communication, epidemiology and sociology (Bunton and Macdonald, 2002; Orme et al., 2007) . This multidisciplinarity has maintained its presence during HP's short history, but it may have acted as a double-edged sword. That is, HP's international recognition for its unique conceptualization of health and for innovative interventions can in large part be attributed to the pool of expertise spanning from the vast array of disciplines that make-up HP. Conversely, HP has experienced notable challenges and downfalls that have also been attributed to diverging interests and lack of collaboration between diverse HP scholars and practitioners.
expertise that HP scholars can tap into is advantageous to better understand its complexity (McQueen, 1996; McQueen and Jones, 2007; Potvin and McQueen, 2007) . Indeed, HP conceptualizations of health issues and strategies for action are largely based on concepts and theories from various disciplines, notably social psychology and increasingly from social theories (Orme et al., 2007; Potvin and McQueen, 2007; Carroll, 2012) . This broader understanding of health allows HP scholars and practitioners to analyse and intervene at various levels, including the individual, their social networks, the various settings that surround them (e.g. workplace, school, home, neighbourhood), and the larger structure of policies and social norms that indirectly influence their health. It also provides a certain freedom to innovate due to a multitude of theories and methods, which attempt to understand and address these complex health phenomena (Potvin & McQueen, 2007) . Therefore, collaboration between researchers of various backgrounds has been argued to be a unique asset to HP that allows its scholars and practitioners to access more nuanced and advanced understandings of complex health and social issues (McQueen & Jones, 2007; Potvin & McQueen, 2007) .
Although multidisciplinarity can be advantageous when collaboration ensues, we argue that collaboration is not a natural consequence of a multidisciplinary field. Indeed, the work of many HP researchers is limited to their specific disciplinary interests or within 'disciplinary silos'. It seems that this lack of collaboration has created conceptual tensions within HP research. For example, those with a background in health education and social psychology tend to focus their research on changing individual behaviour by directly studying human behaviour or interventions, which aim to directly change unhealthy human behaviour (Murphy and Bennett, 2002; Brewer and Rimer, 2008) . This approach has been highly criticized among HP scholars for its limited perspective on the individual and neglecting the context and wider environment encompassing and influencing individual health (Carroll, 2012; Abel & McQueen, 2013) . The HP scholars posing this critique generally focus their work on understanding and acting upon the wider social determinants of health (i.e. income, education, neighbourhood, work environment etc.).
Where are we now? McQueen (McQueen, 2001 ) and Potvin and McQueen (Potvin and McQueen, 2007) have argued that HP cannot yet be considered a 'discipline' because it lacks some of the necessary characteristics, notably a shared understanding of the priorities and theories that are needed to orient efforts towards common goals (McQueen, 2001; Potvin & McQueen, 2007) . We argue that multidisciplinarity and some of its consequences (i.e. lack of collaboration) may hinder HP's prospects of being recognized as a discipline, which may continue to curtail its relevance and recognition. This has immediate consequences in keeping with some of the significant losses that the field of HP has experienced in the last decades (Potvin & McQueen, 2007; O'Neill et al., 2012) . Porter (Porter, 2006) and Mittlemark (Mittlemark, 2008) have noted, for instance, that recent HP initiatives distanced themselves from core values found in the 1986 'Ottawa Charter for Health Promotion', known to many as HP's founding document, in favour of globalization, privatization, and information technology (Labonté, 2007; O'Neill et al., 2012) . Conversely, some have observed the rising popularity of other public health disciplines such as population health or population health sciences that are principally informed by macroeconomics and social epidemiology (O'Neill, 2003; Potvin & McQueen, 2007; Potvin & Jones, 2011; O'Neill et al., 2012) . While these newer approaches share some of HP's priorities such as the focus on addressing health inequalities and its upstream determinants, these approaches also cast aside many of HP's unique contributions to public health, including the importance of understanding health beyond the absence of disease and of addressing health outside the health care system and inside communities using a socio-ecological approach (Kickbusch, 2012) .
This has the unfortunate consequence of threatening the importance attributed to HP within governmental and academic institutions. Many of the spaces and events conducive to training new HP scholars, to carrying out HP research and interventions, and to fostering collaboration and exposure to innovative ideas are disappearing (i.e. HP specific institutions and government departments, post-secondary programmes and conferences) (Potvin & McQueen, 2007; O'Neill et al., 2012) . In Canada, health agencies at regional and federal levels have since the mid-1990s abandoned their leadership roles in HP in favour of the population health approach. More recently, two large university-based centres (at the University of Toronto and the University of Victoria) have closed with important anticipated consequences on the kind and quality of HP research that is produced nationally and on capacity development among HP practitioners .
Objectives
Nearly 30 years after the release of the Ottawa Charter for Health Promotion (WHO, 1986), multidisciplinarity continues to characterize HP research today. However, its breadth-and its consequences for future HP research-remains unclear. Scholarly work has already been devoted to review the disciplines constituting HP research with subsequent editions reflecting its evolution over three decades (De Leeuw, 1989; McDonald, 1992, 2002; Pederson et al., 1994; O'Neill et al., 2007; McQueen & Kickbusch, 2007; . However, we argue that these efforts are limited in scope because they are largely based upon the background and experiences of these scholars and their research circles.
Our overall goal is to inquire into the range of disciplines composing HP research today in order to contribute to a better understanding of the role that multidisciplinarity plays in strengthening or weakening HP's continued institutionalization. To this end, this paper proposes to explore multidisciplinarity in HP research by using a bibliometric approach. Bibliometrics represents a set of methods used to analyse written publications, such as books or articles, and are frequently used in the field of library and information sciences. Such work has already been used in other public health disciplines such as medical sociology and social epidemiology to describe and understand certain trends (Oakes, 2005; Rethlefsen & Wallis, 2007; Seale, 2008; Trinquart & Galea, 2015) . For instance, Trinquart and Galea (2015) examined core topics (e.g. cardiovascular disease, cancer, nutrition, mental health, environment) that arose, prevailed and faded in the last three decades of epidemiology by analysing publications in five highimpact epidemiological journals. This original approach may thus help us further understand HP's disciplines, their interplay, and how these may inform the state of HP's institutionalization. Our specific research questions were the following: (i) what are the disciplines that make up HP research today? and (ii) what is the correspondence between them and with HP's core values and theories?
METHODS
To answer our research questions, we developed a threepronged approach: (i) we examined the most frequently cited journals among Health Promotion International (HPI) articles (citation analysis); (ii) we recruited a sample of HP scholars and inventoried the journals most relevant to their research and (iii) from the top 10 journals identified by these scholars, we examined the most frequent words among these journals' article abstracts (lexical analysis). Seeking the peer-reviewed journals that are most cited, read and published in allows us a unique perspective to examine the disciplines defining HP research. Our reasoning for examining first HPI is based on our understanding that this journal is one of the most recognized international journals in the field and has had a varied content over its lifetime. Using a sample of HP experts as a second source provided us with a complementary dataset to develop a comprehensive coverage of HP's research output. Since journals' information (e.g. titles, description) may be limited to understand what do they represent in terms of disciplinary orientations, we decided to further explore their article abstracts' content (i.e. examining the most common words and their co-occurrences) to gain an additional perspective into the disciplinary themes present in these journals.
Data collection
The authors first created a contact list of potential HP scholars around the world from personal contacts, and then searching through HP journal editorial boards and academic institution websites (n ¼ 35). We also asked this first wave of participants to provide contact information for additional experts that they believed would be interested in participating. This approach was based on a pragmatic consensus that these experts formed a convenience sample that (i) covered a broad range of expertise within the HP field and (ii) would be highly motivated to participate to a survey on short notice (and therefore provide a higher response rate). During recruitment, a second wave of nine other participants was contacted following participant referrals for a total of 44 potential participants (we excluded one potential participant because he was a doctoral student). The 44 potential participants were based (in order) in Canada (13), USA (10), UK (7), Australia (4), France (3), Germany (2), Switzerland (2), Belgium (1), Norway (1) and Israel (1), with the majority (90%) being affiliated with university institutions. A total of 27 participants answered our questionnaire online at the end of our 5-week data collection period (RR ¼ 61%).
Abstracts and references were extracted through Web of Science's database (Thomson Reuters, 2015) . For the citation analysis, we extracted references (n ¼ 5582) from all HPI articles (n ¼ 147) that had at least one reference inclusively in 2013 and 2014 to ensure a recent sample of publications. For the lexical analysis, we extracted all articles that were published in 2013 and 2014 among the top 10 journals that received the highest number of votes. We excluded abstracts in languages other than English (i.e. French or Spanish). The meta-information was imported into EndNote (Thomson Reuters, 2013) and then exported as data for analysis. The web engine Tagcloud was used to obtain the 25 most frequent words among article abstracts (Steinbock, 2006) . We used a word filter list to remove only words that had an artificially inflated presence and could therefore influence our results. For example, all abstracts in Elsevier journals have the words 'all', 'rights', 'reserved' and 'Elsevier'; all abstracts in the Journal of Epidemiology and Community Health follow the same format with the words 'Background, 'Methods', 'Results' and 'Conclusion'. After creating a word list for each journal, a final list was made using the 25 words that had the highest frequency between these first 10 lists. Recruitment, data collection and analyses were performed during March and April 2015.
Statistical analyses
To compare experts' votes and HPI's references, we examined the association between their two journal rankings (ranking 1 was based on experts' votes and ranking 2 was based on their frequency among HPI references) using a Spearman q correlation test. We also examined whether impact factors (IFs) influenced participants' choices and HPI's references using (i) Spearman q correlations to examine if rankings were associated with 2013 IFs and (ii) a Student t-test to examine the difference in means between rankings.
In addition to the exploration of the disciplines in HP research through the description of its most popular journals, we explored the potential convergences and divergences between them by examining the cooccurrences of journals when they appear together in HPI articles or in our experts' votes, and the cooccurrences of words found in journal abstracts. To this end, we performed multiple correspondence analyses (MCAs) to examine associations between: (i) the top 25 most cited journals in HPI; (ii) the top 25 journals that were most frequently identified by participants and; (iii) the 25 most frequent words found among the 10 most frequently voted journals' abstracts. MCA is a datareduction analysis commonly used in sociology when trying to explain the relationships between a large set of nominal variables (Le Roux & Rouanet, 2010) . MCA is conceptually similar to principal components analysis (PCA). It examines associations between categorical variables (in our case, whether an HPI article is referencing the journal British Medical Journal or not; whether a participant is voting for the journal HPI or not; whether an abstract is using the word 'health' or not) through non-Euclidean distances to obtain components that attempt to explain the total variance among variables.
While it often requires more than two components to fully explain the co-variation between variables, a common presentation of this analysis is done through the graphical representation of the first two components that explain the most variance. Variable categories can be located on a 2D space according to their association with the two components. Because this analysis is exploratory and descriptive (i.e. not confirmatory nor inferential), we can then qualitatively interpret similarities among variables according to their proximity on the 2D space produced by these components. In the MCA done on frequent words in abstracts, the 'journal' variable was modelled as a 'supplementary' variable (i.e. not used to compute the components that explain the common variance). Descriptive analyses and MCAs were carried out using SPSS 21 (IBM, 2012). Supplementary Table S2 ). Among our sample, HPI was the most commonly identified journal (81.48%). Four other journals were also referred to by more than half of our sample: Social Science and Medicine (70.37%), Global Health Promotion (59.26%), American Journal of Public Health (55.56%) and Journal of Epidemiology and Community Health (51.85%). Among HPI's references in 2013-14, the five most often cited journals were (in order) Health Promotion International, Social Science and Medicine, Health Education Research, British Medical Journal (BMJ) and BMC Public Health. We found a relatively high correlation between rankings (r ¼ 0.50, p ¼ 0.04) when looking at the 16 journals that were both in the experts' votes and HPI's references top 25.
RESULTS

Disciplines across HP research
We found no influence of IFs on journal rankings. When removing the three journals with a particularly high IF (i.e. an IF that is more than 3 standard deviation units away from the mean), namely the BMJ (16.3), the Lancet (39.2) and the New England Journal of Medicine (54.4), IFs among the top 25 journals ranged from 0.52 (Global Health Promotion) to 7.85 (Obesity Reviews). The IF mean was 2.33 (SD ¼ 1.32) according to experts' votes and 2.88 (SD ¼ 1.82) following HPI references. The difference between means was non-significant (p ¼ 0.25). Accounting for these outliers, we found no significant correlations between journals' ranking and their IF based on experts' votes (r ¼ 0.04, p ¼ 0.85) and on their citation frequency in HPI (r ¼ 0.12, p ¼ 0.57). 
Disciplines' interplay across HP research
Figures 1-3 present the 2D solutions for the most frequent journals among HPI's references, our participants' votes and the most frequent words in participants' voted journal abstracts, respectively. While the MCAs allowed for the interpretation of absences (e.g. is the absence of the word 'health' associated with the presence of other words in abstracts?), these variable categories had systematically very small loadings and did not contribute to our interpretation. We thus chose not to display them in the graphs to improve their intelligibility. We can interpret from Figure 1 that the first dimension distinguished journals that focus on health education and individual-centred interventions as a first core group within HP research. We can then interpret that the second dimension further segregated selected journals into two other separate groups: those that were interested in preventive medicine and those that are closer to the HP themes and values that are embodied in journals such as Global Health Promotion. Using a slightly different set of journals with experts' votes (Figure 2) , we found support for our interpretation of some of the core tensions in HP developed with HPI references (Figure 1 ). The first dimension can again be interpreted as a core tension among HP scholars, joining those who conduct research in health education, individual-and intervention-centred journals; on the other side however, we found here that those who strongly contrasted with the first group focused on theoretical and etiological research. The second dimension further supported the core role that preventive medicine plays in HP research and that this discipline is uniquely contrasting with others within HP research. Interestingly, 'not choosing HPI' (not shown) was associated strongly with this second dimension and loaded on the negative side (i.e. on the bottom half of the 2D space), meaning that scholars vested in 'health education' and 'preventive medicine' journals, although each associated with the first dimension, are different: those focusing on 'preventive medicine' journals were on average less interested in the nature of work published and embodied by HPI. Figure 3 presents the list of the top 25 words that appeared most often in between the top 10 most voted journals' abstracts (see Table 1 ) and the 2D solution from the MCA. Among the 10 lists of top 25 words among participants' most voted journals, the most frequent words (those in six or more lists), in descending order, were: 'health', 'study', 'social', 'risk', 'research', 'effects', 'age', 'associated', 'community', 'data', 'intervention', 'level', 'participant' and 'women'. The variance explained by the two dimensions is, respectively, 8.4 and 6.7%. The first dimension (X axis) differentiates words such as 'social', 'care', 'practices' and 'research' with words found on the other side, such as 'increased', 'associated', 'risk', 'participants' and 'levels'. The second dimension (Y axis) then mostly put forward the words 'intervention' and 'community'. These results provide a complementary perspective to the first two solutions. The first dimension recalls the strong place that both theoretical and etiological work enjoys in HP research but further separates empirical etiological research journals (here represented by Journal of Epidemiology and Community Health and BMC Public Health) from those who are more theoretically oriented (Critical Public Health and Sociology of Health and Illness) or varied in nature (Health Promotion International, Global Health Promotion, Health & Place or Social Science and Medicine). The second dimension then underlines the strong place that the themes of intervention and community hold within HP research, which also seem to be associated with HPI.
DISCUSSION
We have argued that HP's multidisciplinarity, specifically the breadth and interplay of its composite disciplines, has largely influenced HP's evolution and institutionalization. In order to contribute to the better understanding of multidisciplinarity in HP research today, we examined publication meta-information to obtain an empirical perspective on the disciplines mobilized by current HP research today. While our results are exploratory, they provide support to our argument that one of HP's most distinctive features is its multidisciplinarity. Specifically, our findings help us better understand: (i) the relevant contributing disciplines and certain core disciplinary tensions in HP and (ii) the limited publication space explicitly dedicated to its research.
HP's multidisciplinary landscape
Participants' votes and HPI's references alluded to journals from multiple distinct disciplines in addition to health education and HP, ranging from public health Table S2) .
The exploration of bibliometric data allowed us to shed further light on some of the disciplinary distances inherent to HP research. Our analyses first support the notion that scholars who read, publish and cite health education, individual-focused or interventional research seem to represent the most distinct disciplinary group within HP research, and might be especially separated from those whose research aims to undertake critical and theoretical advancements. As supported by the polarization of 'preventive medicine' journals among HPI references (Figure 1 ) and participants votes' (Figure 2) , we could also reiterate tensions raised by others when seeing that, within HP, research in health education seems divided between a medical perspective and one that reflects the principles conveyed by core documents such as the Ottawa Charter (Bunton and McDonald, 2002) .
Interestingly, in their bibliometric analysis of epidemiological trends, Trinquart and Galea (Trinquart and Galea, 2015) chose to circumscribe the field of epidemiology by examining only five epidemiology journals and then confirming their results with six other medical journals. Judging here from the: (i) large number (n ¼ 44) and diverse nature of journals chosen by our participants; (ii) low reliability between participants (i.e. only five journals were voted by more than 50% of our sample) and, (iii) other journals that were frequently cited in HPI, our results indicate that reducing HP research to such a small number of journals would be impossible. Our findings thus support the notion that HP research could be considered rather unique in public health due to its multidisciplinarity. HP scholars are often encouraged to understand a wide range of theories and methods in order to face the inherent complexity behind population health etiology and intervention (Tremblay & Richard, 2011) . As such, multidisciplinarity requires collaborative efforts in order to advance HP research and practice. This collaboration can be a valuable tool for HP scholars if made the most of; yet our work provides a limited understanding of the extent of HP collaborative efforts. Further, as few HP articles are published with more than five authors, additional research could confirm a potential relationship between co-authorship and multidisciplinarity.
In contrast to other public health sub-disciplines such as epidemiology, HP does not seem to follow a succinct set of theories and methods as seen by the broad scholarship that covers HP publications. Our analyses presented journals with diverging interests reflecting social and medical sciences, etiology and intervention, as well as individual and contextual understandings of health. Our lexical analysis further helped us to argue that two of the most distinctive features in HP research could be understood through: (i) the parallel importance of etiological and theoretical work; and (ii) the important work devoted to the themes of interventions and communities. As these diverging perspectives have created tensions between scholars, theories, and methods in the history of HP, they may represent a continued divide. A large scholarship has devoted itself to better understand and promote beyond the juxtaposition of disciplines (i.e. 'multidisciplinarity') research that is produced in 'interdisciplinarity' (i.e. integrating components of disciplines in the production of knowledge, research, education and theory) and even 'transdisciplinarity' (i.e. rejecting the disciplinary boundaries once implicated in this process) (Nissani, 1997 , Choi & Pak, 2006 , Aboelela et al., 2007 . While calls for moving beyond multidisciplinarity towards a interdisciplinary view on health and HP have been made on for almost thirty years (De Leeuw, 1989) , our results suggest that HP research still represents a multidisciplinary initiative that has yet to fully integrate its core disciplines towards a common end.
A common space for HP research
We first posited that HPI was emblematic of current HP research, thus analysing its citation patterns could help further understand HP research trends. We were not only encouraged by the fact that our findings (Table 1) indicated that HPI was the most voted journal by experts in the field, but also surprised that it was the only journal that was such a reliable choice (i.e. voted by more than 80% of the experts surveyed). With regard to the 10 journals that were used in the lexical analysis, only one other journal title made explicit reference to HP or health education: Global Health Promotion. When examining journals' 'aims and scope' online, one other journal, Critical Public Health, explicitly mentioned HP research.
Our findings indicate that although HP scholars share a common interest for HPI, their multidisciplinarity orients them to read and publish in, for the most part, journals outside of the HP field. Indeed, we found other specifically related HP journals, such as Health Promotion Practice, American Journal of Health Promotion, Health Education Research and Health Education and Behaviour, to be less frequently consulted than journals of other disciplines. It may be due to a bias in the construction of our convenience sample that authors were less inclined to publish in practiceaimed journals (e.g. Health Education Research, Health Education & Behaviour, Health Promotion Practice) while preferring theory-oriented journals (e.g. Critical Public Health, Sociology of Health and Illness). In the citation analysis, findings demonstrated that medical and public health journals (e.g. BMJ, Health Education Research, Obesity Reviews, Public Health Nutrition) were more often cited.
In response to the slowing progress towards the institutionalization of HP, Kickbusch (Kickbusch, 2012) argued that HP does not develop as a monolithic institution but rather as a rhizome plant, horizontally spreading, infiltrating and influencing neighbouring disciplines. At the very least, these findings demonstrate that the multidisciplinarity of HP creates a dispersion of HP research and interests within other fields. This dispersion may be a reflection of the aforementioned 'disciplinary silos', where HP scholars focus on advancing certain elements of HP that are of interest to them without acknowledging the other elements. This may then lead to lack of collaboration and communication among HP scholars and practitioners. Conversely, if research publications explicitly reference HP research, these findings could be interpreted to bring further recognition and awareness of HP's unique contribution to public health and connected fields.
It is our contention that the creation of scientific journals explicitly dedicated to publishing HP research (such as HPI) may serve as an indicator of the field's growing institutionalization. In relation to this, we find it of interest that HP scholars have indicated their common interest for HPI. Despite some downturns in HP (e.g. closing of HP institutions), we can interpret HPI's popularity to be a sign of HP scholars' willingness to have a shared space for HP. Based on these findings, we argue for the preservation of such journals and encourage HP scholars and practitioners to continue consulting and publishing in them.
CONCLUSION
Our intent with this article was to better understand the unique configuration of disciplines that has been evolving in HP to further understand health, its determinants and the means to intervene upon them. We also aimed to recognize the challenges associated with this multidisciplinarity in keeping with HP's current institutionalization. We contributed to this debate by going beyond what is known anecdotally about this field using bibliometric data to provide an empirical perspective on HP's disciplines and their interplay. Although we have identified some important issues concerning HP today, there is a common thread that affects our findings. The multidisciplinarity of HP seems to be both a weakness and a unique distinguishing feature for HP. That is, diverging views may divide HP scholars and practitioners as they focus their attention to their particular interests, with little collaboration. Yet, we also perceive this multidisciplinarity, if used wisely, to be an opportunity to unify and to strengthen HP. Therefore, we argue with others (McQueen & Kickbusch, 2007; Abel and McQueen, 2013) that to work towards building a unified HP, we need to reinforce existing and develop additional opportunities to collaborate and share expertise through academic institutions and programmes, HP journals, conferences, research institutes and other types of social networks.
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